S4

Supplementary Tables
When considering the reaction between HCl and oxygen (Eq. 1), the thermodynamic equilibrium ratio (pHCl/pCl2) can be determined by the water vapour pressure, temperature and the total concentration of gas phase chlorine species (i.e. HCl+Cl2) and can be calculated using Eq.2. The heat treatment experiments with PuO2 described in this paper have been performed with an air flow through the furnace so actual conditions in our experiments cannot be easily predicted. Nevertheless, Table S2 (Supporting Information, below) provides indicative data for likely relevant ranges of furnace conditions. It is seen that HCl is increasingly favoured at lower total concentration of chlorine species in the gas phase (corresponding to high air purge rates compared to the desorption rate of chlorine species from PuO2), which will be likely if most chlorine species are released at lower temperatures. HCl is also favoured by higher water vapour pressure. At higher temperatures it seems likely that, unless the concentration of H2O is very low or partial pressure of HCl is high, HCl is the likely product. At low temperatures (<300 °C, based on catalytic studies of CeO2 and U3O8) oxidation would likely be kinetically constrained 
Details of calculation:
• Atmospheric conditions assumed, i.e. 1 bar pressure (p 0 ), pO2 ~0.2 bar, pH2O ~ 0.02 bar.
• 1 g PuO2 assumed to contain 5000 ppm Cl.
• Standard furnace conditions of ramp rate 10 °C min -1 ; 250 mL min -1 air flow of RH 20-40% at 20 °C; 2 h residence time at peak temperature. Therefore, if chloride desorption assumed to occur over a low temperature range of 100-500 °C, then this is ~40 mins heating time and equivalent to air flow through the furnace of 10 dm -3 . 
S6
Sample Data
